The structure and characterization of type I P-450(15) alpha gene as major steroid 15 alpha-hydroxylase and its comparison with type II P-450(15) alpha gene.
The structures of genes 15 alpha OH-1 and 15 alpha OH-2, within the mouse steroid 15 alpha-hydroxylase (P-450(15) alpha) family were determined. Genes 15 alpha OH-1 and -2 encoded mouse Type I and II P-450(15) alpha, respectively (Squires, E.J., and Negishi, M. (1988) J. Biol. Chem. 263, 4166-4171). The two genes, which spanned approximately 8 kilobase pairs of total length, showed nearly identical structures and were divided into nine exons at the same positions. A high nucleotide sequence homology (greater than 96%) indicated that 15 alpha OH-1 and -2 were duplicated within 5 million years. The two major transcription start sites were located at 14 and 24 base pairs (bp) upstream from the initiation Met in both genes. No tissue-specific difference in 15 alpha OH-1 and -2 transcriptional start sites was found in mouse liver and kidney. Both 15 alpha OH-1 and -2 had TATA and CAAT boxes at 30 and 100 bp, respectively, upstream from their major transcription start sites. A glucocorticoid regulatory element was present at 336 bp upstream from the start site in both genes. In addition to these motifs, 15 alpha OH-2 had an SV40 enhancer core sequence immediately downstream from its CAAT box. There were only 11 substitutions between Type I and II P-450(15) alpha in their 494-amino acid residues. Type I cDNA-transfected cell homogenates had testosterone 15 alpha-hydroxylase activity at approximately 9 pmol/min/mg protein. Type I also catalyzed progesterone and androstenedione 15 alpha-hydroxylase activities. Type II, on the other hand, exhibited little activity toward these steroids. The results indicated that Type I was the major steroid 15 alpha-hydroxylase. The differential 15 alpha OH-1 expression, therefore, determined the sexual dimorphism of the tissue-specific 15 alpha-hydroxylase activity in mice.